Necrosis and hypoxia in invasive breast carcinoma.
To investigate the relation between necrosis and hypoxia in breast cancer we examined the expression of hypoxia-associated markers HIF1, CA IX and GLUT1 by immunohistochemistry in 97 invasive ductal carcinomas. This selected series comprised 48 tumors with extensive necrosis and 49 control tumors without necrosis. Over 90% of necrotic and 30% of non-necrotic tumors expressed at least one hypoxia marker. We also observed expression of hypoxia associated markers in tumor stroma. Examination of primary human breast fibroblasts in vitro confirmed that CA IX mRNA and protein can be induced by hypoxia. Survival analysis of 53 cases found that the subset of tumors with stromal hypoxia exhibit better prognosis (p=0.027). Our results indicate that necrosis is often accompanied by hypoxia but that hypoxia without necrosis may also be a frequent occurrence. The use of several hypoxia markers may identify a continuum of hypoxia in tumors, which can be sub-classified by different co-expression patterns. We conclude that stromal and epithelial hypoxia may have different biological backgrounds and that stromal hypoxia may affect survival.